Ultrastructure and differentiation of the larval esophageal muscle cells of the starfish Pisaster ochraceus.
The muscle cells that cause constriction of the starfish larval esophagus (esophageal muscle cells) are one of the first cell types to express their differentiated morphological characteristics during development. Ultrastructurally these muscle cells resemble vertebrate and invertebrate smooth muscles. They contain a nucleus, a Golgi apparatus, contractile myofilaments, hemidesmosome-like structures, and what appears to be a simple sarcoplasmic reticulum. In asteroid embryos, this muscle layer originates during mouth formation when mesenchyme cells migrate from the tips of the coeloms to the esophagus. Once there, they elongate, forming processes. Over the next few days, the processes become filled with arrays of longitudinally arranged thick and thin myofilaments and thin sacs of smooth endoplasmic reticulum. The latter appear between the bundles of contractile filaments and the cell membranes. Contractile activity begins at approximately this time. The cisternae may represent a sarcoplasmic reticulum that is required for contraction. The majority of the esophageal muscle cell processes extend around the circumference of the developing esophagus, but occasional cells may be oriented in other directions. The latter cells are always farther away from the basal lamina and probably have little or no contact with it. Contact with basal lamina may serve to direct the migration of the cells and the orientation of the processes. J. Morphol. 237:1-18, 1998. © 1998 Wiley-Liss, Inc.